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^stract: tt is well Known that additional water can have a detmiental effect on the perforniance of 

non-aqueous suspensions. This study was designed to study the impact of water on 
single actuation reproducibility (SAR) and to Initially indentify a minimum water 
concentration where the reproducibility Is suitable. Other sfcidtes have shown low dose 
delivery for the first shot followed by a higher dose for the second for albuterol sulfate at 
low water ooncenfrations, The addtion of water to the formulation brings the dose for the 
indlviduai actuation back to the target delivery, IpratropHum bromide does not show tills 
behavior because It Is in solution In this fomiulation unlike albuterol sulfafte which Is 
suspended. 

This study demonstrates the same behavior. The data would Indicate that water 
concentration of 1500 ppm and greater are needed to ensure that the single aeration 
reproducibility difference does not impact the product. 
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I. Purpose 

The purpose of this study is to examine the effects of water content in Ipratropium 
Broimde/AlbutemI Sulfate 0.021/OJ20 rag TTV, 10 mL Inhalation Aerosoi 

on testing for Single Actuation and Dose (2 actuations) through life (ca. 200 actuations). 

II. Applicable Regulatory Requirements 

This study will be conducted as per GMP (21 CFR 210 and 21 1) regulations. 

in. Materials 

BIPI will manufacture canisters tising the same formulation but different w-ater contents. 
The samples will be grouped as follow?. 



AS Testins Namber j Lot NumNr 


Tare«t ppm Water 


02-10-7501 AI 


Inherent' 


02-10-7502 ' ' ! A2j 


800' 


02.10-7503 




1000' 


O2-10-7S04 


M 


1200* 


02-10-7505 




ISOO' 


02-10-7506 


' IM. 


2500* 


02.10-7507 


A7 


3000 


02-10-7508 




3500 




B8 


4000 



IV, Study Design 

A total of 90 canisters will be tested utilizing the following table. Ten ( 1 0) canisters will 
be selected from each lot. Five (5) to be stored in an upright orientation and Fi%'e (5) in an 
inverted orlentaiion. Canisters will be placed in orientation immediately following initial 
Water Content testing and will be stored and weighed in dteir designated orientation 
throughout the study life. 

Water Content testing will be perfonned at the begmning and end of the study per the 
following table. Initial Water Content testing wll occur no earlier than the Friday prior 
initiation of the testing schedule. If the initial Water Content is performed on the 
preceding Friday, then conduct testing as indicated for Beginning Testing Option 1 . 
Otherwise, proceed as indicated in Beginning Testing Option 2, 



* Priority sample, test bcfort other sampies. 
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Final Water Content testing may occur as late as the Monday following the end of the 
study, if necessarj'. Mo change to the testing scheme below will be needed if testing is 
delayed for final Water Content. 

For all methods, calculate sample weights as follows: Wl-W2= Sample Weight 
W2 is the canister weight recorded inurKdiately following each test point and Wi is the 
canister weight prior to ^tsting (prc\'ioi» titnepoint's W20 

Wasting actuations will be perfonned using ajar and baseplate. A delay of no less than 2 
hours must occur between completion of preWous wasting timepoint and imtiation of 
next wasting timepoint when multiple wasting sessions are required on the same day. 
The firing and sh^ng of canisters is to be performed as outlined in the Uniformit>' of 
Dose procedure for wasting canisters, A swab will be laed to thoroughly clean the 
interior of the valve stem prior to collecting the final weight for both the Water Content 
and the Wasting steps. It is critical to clean the valve stem while the interior is still wet 
fiom the testing step. Wasting will be performed p^ the following table. 

Samples must equilibrate for 24 hours before any Uniformity of Dose sampling can be 
performed. The single actuation reproducibility protocol (SAR) requires diat two single 
acttiations be collected in separate containers where indicated. Do not shake canisters 
between actuations tot the SAR protocol. Uniformity of Dose samples will be collected 
per the following table. 

Record testing times as follows: 

Water Content testing: It is not necessar>' to record testing times, 
Uniformit)' of Dose/SAR testing: Record time testing was initiated. 
Wasting: Record the time testing was initiated and completed. 



Beghining Tt^g Option 1 1 Water Content testing performed on preceding Friday 



Week! 


Day 


Actuation Numbei* 


Action 


Preceding Friday 


1-5 


Priming 


6-15 


Clearing die Inlet Tube 

(Water Coment) 


16-20 


Water Content Sample 


Monday 


21-24 


. Priming 


25&26 


OhrSAR 
Shot weight collection 


27-32 


Actuate to waste after 0 hr 

SAR 

Shot weight eoitection 



Then continue with tesdng as indicated below for Week 1 Tuesday. 



3 ore 



Be^boning Testing Option 2i Water Content testing performed on preceding Friday 



Weekl 


Day 


Actufttioo Number 


Action 




1-5* 


Priming 




6-15' 


Ciearing the Inlet Tube 
(Water Content) 


Monday 


16-20' 


Water Content Sample 


21&23 


OhrSAR 

Sbot weight collection 




33-32 


Actuate to \vaste after 0 hr SAR 
Sfaot'A'eisIit coltectioa 


Then continue with testing as indicated below for Week t Tuesday. 


Weekl 


Bay 


Actuation Number 


Action 


Tuesday 


33 & 34" 


24 hrSAR 

Shot weight cotlectipn 


3544 


Actuate to waste after 24 hr SAR 
Shot weight collection 




45-46" 


24 hr Dose 

Shot weifi^t coUecdoD 


Wednesday 


47-48 


Actuate to waste after Dose 
Shot weight collection 


49-52 


Actuate to waste Mid Day 
Shot weieht collection 




53-56 


Actuate to waste End Day 
Shot weight coHectioa 


Thursday 


57-68 


Actuate to waste 
Shot weight collection 




69&70*" 


24 far SAR 

Shot weiftht collection 


Friday 


71-72 


Actuate to waste after 24 iir SAR 

{actuations 69 & 70) 
Shot weight collection 


73-76 


Actuate to waste Mid Day 
Shot weight coliectioa 




77-80 


Actuate to waste End Day 
Shot weight collection 



' May be performed as early as the Friday prior. 

" Mwt occur at least 34 hours from comptetfon of prior %ra5ting timepotnt. 



4 of 6 



Week 2 




ActtKtfiou Number 


Action 


Monday 


8NS4 


Actuate to waste Beg Day 
Shot wdgbt <;oUe«tioa 




Actuate to waste Mid Day 
Shot weijtbt collection 


89-92 


Actuate to waste End Day 
SuotweiaiiT coiffi<;non 


Tuesday 


93-104 


Actuate to waste 
Sbot weight collectioo 


Wednesday 


105-106" 


24 hr Dose 

Shot weteht collectiOB 


107-108 


Actuate to waste after 24 hr Dose 
(actuations !05& 106) 
onot weisot couecRoa 


109-112 


Actuate to waste Mid Day 
auot wei£{ii coiiccuOb 


113-116 


Actuate to waste End Day 
Shot Weight cflllection 


Thursday 


! 17-138 


Actuate to waste 
Shot weight collection 


Friday 


129 & 130" 


24hrSAR 

Shot weight colIecttoD 


131-132 


Actuate to waste after 24 hr SAR 
(actuations 129 & 130) 
Shotweiebteollectiou 


133-136 


Actuate to waste Mid Day 
Shot weight collection 


B7-140 


Actuate to waste End Day 
Shot weight cotlectioa 



"Must occur at least 24 hours from completion of prior wasting timepoint 



5 ore 



Week 3 








Monday 


141-144 


Actuate to waste Beg Daj' 
Sbot weight coUectioti 




Actuate to waste Mid Day 
Shot weight collection 


149-152 


Actuate to waste fcno u»} 
Sbot weiebt collectioa 


Tuesday 


153-164 


Actuate to waste 
Shot weight coiiectlon 


Wednesday 


165-166" 


24 a r Uose 

Shot weight collecttOQ 


167-1 06 


Actuate to waste atter m nr i/ose 
(actuations 1 65 & 1 66) 
anoi »eigJJi coiieviion 


169-172 


Actuate to waste Mid Day 
Shot weight collection 


173-174 


Actuate to waste End Day 
Shot we^fat «oltect(Oti 


Thursday 


I75'l«6 


Actuate to waste 
Shot weight coltecfloB 


Friday 


187 & 188" 


24br$AR 

Sbot weight coHecttott 


389-198 * 


Clear sample inlet tube 
(Water Content} 


199-203 ♦ 


Water Content Sample 



V. Test Methods 





AtMU BIP1TP# 


Method Transfer 


Water 


ATM-: 


TTP- i 


Uniformity of Dose 


ATM-? 


TTP.' . 



VI» Reporting 

Report tfie data using the Access Database provide in a Certificate of Analysis fonnat. 
An electronic copy of the data should also be provided. 

VII. Attachments 
None- 



* May be performed as tate as the Monday foilowfng the las! SAR, 

*' Mtist occur at least 24 hours ftom completion of prior u-asnng timcpoEnt. 
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I. 



Introduction 



Samples from Ipratropium Bromide/Albuterol Sulfate Inhalation 
Aerosol, Lot ' were submitted to the Pulmonary Analysis Laboratory 

for a patient in-use, single actuation reproducibilily study. The protocol detailing 
the experimental plan for this study is shown in Attachment I. The purpose of 
this report is to summarize the results of this testing 

n. Samples 

All samples used the Bespak Valve #BK0080332, 0.05% PVP, and 10 % ethanol. 

; Ai - Inherent Water 
;A2 - 800 ppm Water 
A3 - 1000 ppm Water 
A4 - 1200 ppm Water 
A5 - 1500 ppm Water 
A6 - 2500 ppm Water 

nL Test Procedures 

TP-t : Water Content 

TP-i Dose Uniformity (US) 

TPJ Total Can Assay 

Single Actuation Reproducibility -Experimental Procedure described in protocol 
TP-{ Valve Delivery Through Life - vwth modification described in 

protocol 









End of 




CBiustfir 


01 ouiuy 


oiuuy 


Onentauon 


nil 1 m r 


(Vpm) 




Inverted 








Inverted 


A 


lis^ ft 






5 


1375.0 


1597.0 


Uprigjit 


1 


2724.0 


1799.0 


Upright 


2 


4774.0 


1767.0 


Upright 


3 


2347.0 


1791.0 


Upright 


4 


2318.0 


1840.0 


Upright 


5 


2277.0 


1847.0 


Inverted 


1 


2276.0 


1877.0 


Inverted 


2 


2365.0 


2571.0 


Invetted 


3 


2313.0 


1781.0 


Inverted 


4 


2333.0 


2002.0 


Inverted 


5 


2344.0 


2572.0 



Single Actuation ReproducibUity after 6 Hour Delay 

Ten canisters from each lot were tested for single actuation reproducibility 
following a 6 hour rest period after priming the canisters. Five canisters 
from each lot were stored upright and five canisters were stored inverted. 
The results for each lot are shown in Tables 2, 3, 4, 5, 6, and 7. The 
albuterol sulfate data from these tables was also compiled and is presented 
graphically in Figure 2. 

For lots testing was discontinued after 

the first week. Tliose lots exhibited the albuterol sulfate trend of being low 
for the first actuation 1 and higli for the second actuation with a 6 hour rest 
after priming. The remaining lots do not exhibit this behavior and were 
tested through the life of die canister following the patient in use actuation 
protocol. 



Table 2. Single Actuation Reproducibilily for Lot 

Upright and Inverted Samples, Inherent Water 



Albuterol Sulfkte 



Week 1 Week 2 Week 3 





Actuation 1 


Actuation 2 


Actuation I 


Actuation 2 


Actuation 1 


Actuation 2 




(% of 


(% of 


(%of 


(%of 


(%of 


(%of 


Lot /Oiientation/Can 


Theoiy) 


Theoiy) 


Theoiy) 


Theoiy) 


Theory) 


Theory) 


^ -Up-1 


49.87 


126.95 


N/A 


N/A 


N/A 


N/A 


-Up-2 


53.22 


127.20 


N/A 


N/A 


N/A 


N/A 


: -Up-3 


56.08 


124.65 


N/A 


N/A 


N/A 


N/A 


-Up-4 


51.62 


127.27 


N/A 


N/A 


N/A 


N/A 


-Up-5 


50.58 


127.07 


N/A 


N/A 


N/A 


N/A 


•Inv-1 


78.10 


151.04 


N/A 


N/A 


N/A 


N/A 


Mv-2 


113.18 


134.54 


N/A 


N/A 


N/A 


N/A 


: :-IlIV-3 


88.07 


174.11 


N/A 


N/A 


N/A 


N/A 


■ ■Inv-4 


93.35 


169.84 


N/A 


N/A 


N/A 


N/A 


'Jm-5 


70.53 


161.62 


N/A 


N/A 


N/A 


N/A 



Ipratropium Bromide 



Weekl 



Week! 



Week 3 





Actuatioal 


ActuaUon2 


Aeration 1 


Actuation 2 


Actuation 1 


Actuation 2 




(%of 


(%of 


(%of 


{%of 


{%of 


(%of 


t /Orientation/Can 


Heoiy) 


Theoiy) 


Theoiy) 


Theoiy) 


Theoiy) 


Theoiy) 


■ -Up-1 


95.24 


98.92 


N/A 


N/A 


N/A 


N/A 


. -Up-2 


93.13 


104.19 


N/A 


N/A 


N/A 


N/A 


-Up-3 


99.05 


102.11 


N/A 


N/A 


N/A 


N/A 


. : : -Up-4 


96.32 


101,88 


N/A 


N/A 


N/A 


N/A 


VUp-5 


98.14 


96.52 


N/A 


N/A 


N/A 


N/A 


Inv-i 


92.54 


95.59 


N/A 


N/A 


N/A 


N/A 


lnv-2 


94.69 


91.33 


N/A 


N/A 


N/A 


N/A 


Inv-3 


89.15 


100.92 


N/A 


N/A 


N/A 


N/A 


^ Inv-4 


93.30 


93.63 


N/A 


N/A 


N/A 


N/A 


.Inv-5 


96.02 


101.16 


N/A 


N/A 


N/A 


N/A 



Table 3. Single Actuation Reproducibility for Lot : 

Upright and Inverted Samples, 800 ppm Water 



Albuterol Sul&tc 



Weekl Week 2 Week 3 





Actuation 1 


Actuation 2 


Actuation 1 


Actuation 2 


Actuation 1 


Actuatio 




(%of 


(%af 


(%of 


(%of 


{%of 


{%of 


Lot /Orienlation/Can 


Hieoiy) 


Theory) 


Theoiy) 


Theory) 


Theoiy) 


Theory) 


• -Up-1 


48.60 


137.69 


N/A 


N/A 


N/A 


N/A 


■-. -Up-2 


49.35 


123.03 


N/A 


N/A 


N/A 


N/A 


-Up-3 


59.65 


123.56 


N/A 


N/A 


N/A 


N/A 




49.85 


128.45 


N/A 


N/A 


N/A 


N/A 


-Up-5 


45.63 


128.28 


N/A 


N/A 


N/A 


N/A 


Jnv-1 


89.50 


137.83 


N/A 


N/A 


N/A 


N/A 


rInv-2 


63.97 


145.05 


N/A 


N/A 


N/A 


N/A 


rIhv-3 


71.63 


122,67 


N/A 


N/A 


N/A 


N/A 


-Inv-4 


75.94 


126.01 


N/A 


N/A 


N/A 


N/A 


'Inv-5 


65.85 


137.82 


N/A 


N/A 


N/A 


N/A 



Ipratrppium Bromide 



Weekl 



Week 2 



Week 3 





Actuation 1 


Actuation 2 


Actuation I 


Actuation 2 


Actuation 1 


Actuation 2 




{%of 


(%of 


{%of 


{%of 


(%af 


(%of 


Lot /Orientation/Can 


Theoiy) 


Theoiy) 


Theoiy) 


Theoiy) 


Theory) 


Theory) 


•Up-1 


98.15 


99.55 


N/A 


N/A 


N/A 


N/A 


■ : - -Up-2 


97.86 


96.72 


N/A 


N/A 


N/A 


N/A 




95.91 


103,24 


N/A 


N/A 


N/A 


N/A 


-Up-4 


98.77 


97.53 


N/A 


N/A 


N/A 


N/A 


-Up-5 


96.66 


101.29 


N/A 


N/A 


N/A 


N/A 


; -Inv-1 


95.75 


98.33 


N/A 


N/A 


N/A 


N/A 


-Inv-2 


93.67 


99.81 


N/A 


N/A 


N/A 


N/A 


-Inv-3 


97.13 


97.87 


N/A 


N/A 


N/A 


N/A 


-Inv-4 


95.95 


97.28 


N/A 


N/A 


N/A 


N/A 


-Inv-5 


95.27 


102.27 


N/A 


N/A 


N/A 


N/A 



Table 4. Single Actuation Reproducibility for Lot : 

Upright and Inverted Samples, 1000 ppm Water 



Albuterol Suliate 



Weekl 



Week 2 



Week 3 





Actuation 1 


Actuation 2 


Actuation 1 


Actuation 2 


Actuation 1 


Actuation 2 




(%of 


(%of 


(% of 


(%of 


(% of 


(%of 


Lot ADiientation/Can 


Theory) 


Theojy) 


Theoiy) 


Theoiy) 


Theoiy) 


Theoiy) 


-Up-1 


71.63 


110.75 


N/A 


N/A 


N/A 


N/A 


.-Up-2 


56.02 


130.26 


N/A 


N/A 


N/A 


N/A 


-Up-3 


51.97 


126.82 


N/A 


N/A 


N/A 


N/A 


. : -Up-4 


52.41 


124,41 


N/A 


N/A 


N/A 


N/A 


-Up-5 


80.63 


104.43 


N/A 


N/A 


N/A 


N/A 


: -Inv-I 


63.38 


128.71 


N/A 


N/A 


N/A 


N/A 


.:: ;-Inv-2 


65.70 


128.20 


N/A 


N/A 


N/A 


N/A 


: /. . .lnv-3 


73.37 


118.64 


N/A 


N/A 


N/A 


N/A 


' -IllV-4 


77.65 


121.92 


N/A 


N/A 


N/A 


N/A 


■Iiiv-5 


66.54 


126.07 


N/A 


N/A 


N/A 


N/A 




Ipiatropium Bromide 




Week 1 


Week 2 


Week 3 




Actuation 1 


Actuation 2 


Actuation 1 


Actuation 2 


Actuation I 


Actuation 2 




(% of 


(%of 


(%of 


(%of 


(%Qf 


(%of 


Lot /Orienlalioi]/ Caii 


Tlieorj') 


Theory) 


Theory) 


Theory) 


Theory) 


Theoiy) 


1-Up-l 


95,35 


96.41 


N/A 


N/A 


N/A 


N/A 


l-Up-2 


96.43 


99.95 


N/A 


N/A 


N/A 


N/A 


>Up-3 


97.69 


97.97 


N/A 


N/A 


N/A 


N/A 


>Up-4 


93.75 


99.16 


N/A 


N/A 


N/A 


N/A 


>Up-5 


95.13 


96.11 


N/A 


N/A 


N/A 


N/A 


-Invl 


95.56 


100.24 


N/A 


N/A 


N/A 


N/A 


•Tm-l 


96,95 


100.28 


N/A 


N/A 


N/A 


N/A 


-Iiiv-3 


97.81 


97.64 


N/A 


N/A 


N/A 


N/A 


■Iiiv-4 


97.71 


98.70 


N/A 


N/A 


N/A 


N/A 


■Inv-5 


96.17 


100.76 


N/A 


N/A 


N/A 


N/A 



Table 5. Single Actuation Reproducibility for Lot 

Upright and Inverted Samples, 1200 ppm Water 



Albuterol Sul&te 



Weekl 



Week 2 



Weeks 



Actuation 1 Actuation 2 Aquation 1 



Lot /Oiientation/Can 



-Up-1 
-Up-2 
,-Up-3 
.-Up-4 
.-Up-5 
-Ihv-I 
i-Inv-2 
i-Inv-3 
i-Ihv-4 
t-Inv-5 



(%of 
Theory) 



(% of 
Theory) 



{%of 
Theory) 



Actuation 2 

(%of 

Theor>') 



Actuation 1 

(%of 

Theory) 



Actuation 2 

(%of 

Tlicory) 



86.90 
83.30 
81.19 
82.84 

56.30 
88.93 
72,10 
84.10 
84.54 
76.56 



101.85 
109.16 
103.54 
105.98 
122.20 
99.61 
119.88 
113.51 
106.97 
119.07 



73.64 
102.60 
85.34 
84.58 
59.94 
78.58 
82.73 
77.30 
90.35 
80.61 



121.92 
112.36 
109.31 
113.64 

137.12 
123.30 
120.10 
129.43 
113.30 
119.43 



77.48 
74.93 
42.86 
52.09 

54.41 
72.41 
80.84 
65.37 
69.43 
71.24 



117.68 
129.79 
138.37 
136,79 
135.15 
128.21 
117.92 
127.29 
120.71 
124.34 



Iptatropiitm Bromide 



Weekl 



Week 2 



Week 3 





Actuation 1 


Actuation 2 


Actuation 1 


Actuation 2 


Actuation 1 


Actuation 2 




(%of 


(%of 


{%of 


(%of 


(%of 


(%of 


ntation/^Can 


Theory) 


Thcoiy) 


Theoiy) 


Theoiy) 


Theoiy) 


Hieory) 


l-Up-1 


96.33 


99.24 


99.01 


97.95 


100.61 


100,79 


■ }.Up-2 


94,35 


103,75 


94.91 


104,14 


106.38 


102.25 


. i.Up-3 


95.98 


98.17 


96.63 


97.03 


96.92 


102.54 


l-Up-4 


94.38 


102.45 


95.96 


97.79 


98.10 


105.19 


i-Up-5 


101.78 


97.93 


101.37 


102.52 


102.73 


107.02 


-Inv-1 


96.39 


90.19 


98.51 


100.59 


101.58 


108.76 


:. -Ihv-2 


100.10 


100.60 


99.82 


102.67 


103.73 


107,96 


'-Inv-3 


97.16 


{00,60 


97.18 


104.34 


100,07 


108.32 


-Inv-4 


95.58 


97.43 


98.27 


102.32 


105.41 


108.44 


-Inv-5 


99.50 


100,32 


101.33 


101.25 


103.10 


106,07 



Table 6. Sitigle Actuation Reproducibility for Lot \ 

Upright and Inverted Samples, 1500 ppm Water 



Albuterol Sulfate 



Week 1 



Week 2 



Weeks 





Actuation I 


Actuation 2 


Actuation 1 


Actuation 2 


Actuation I 


Actuation 2 




(%of 


(%of 


(%of 


(%of 


(% of 


(%of 


Lot/Orientalion/Can 


Theory) 


Hieoiy) 


Theoiy) 


Theoiy) 


Theoiy) 


Theory) 


i-Up-1 


94.62 


99.02 


102.73 


110.10 


101.00 


108.91 


: i.Up-2 


92.30 


101.31 


100.62 


105.94 


91.17 


112.39 


i-Up-3 


94.41 


101.03 


99.17 


116.08 


101.08 


107.24 


-x;p-4 


95.39 


99.19 


95.33 


105.99 


92.86 


109,29 


.Up-5 


98.04 


100.37 


95.85 


110.52 


89.44 


110.49 


rlhV:-! 


96.36 


99.38 


92.49 


109.67 


83.09 


107.79 


-Liv-2 


94.78 


105.63 


93.82 


116,65 


85.19 


117.40 


-Liv-S 


98.08 


101.14 


101.80 


107.13 


94.68 


110.60 


-lhv-4 


94.92 


101.36 


94.04 


108.36 


88.57 


108.73 


,-Ihv-5 


93.20 


99.04 


99.38 


U0.70 


94.67 


102.19 



Weekl 



Ipratropium Bromide 



Week 2 



Week 3 



Lot /Orientation/Can 



Actuation 1 Actuation 2 Actuation 1 Actuation 2 Actuation 1 Actuation 2 
(%of (%of (%of {%of (%of (%of 

TiieopO Theory) Theoty) Theory) Hieoiy) Theoiy) 



l-Up-1 


97.57 


97.84 


:-Up-2 


96.13 


99.37 


. ;-Up-3 


101.21 


98.24 


kFp-4 


98.40 


98,62 


-up-5 


100.59 


98.85 


"Inv-1 


97.29 


98.37 


'•Inv-2 


97.21 


102.94 


rlnv^3 


100.14 


100.35 


■Inv-4 


97.44 


101.24 


.Inv-5 


95.39 


97.97 



95.93 
99.04 
99.87 
98.13 
97.67 
94.27 
98.97 
97.97 
98.73 
95.20 



100.56 

97.10 

102.88 

97.41 

101.23 

102.27 

105.40 

101,26 

100.17 

101.44 



104.01 
102.07 
107,59 
101.62 
101.67 
91.78 
103.99 
102,20 
103.00 
99.90 



105.51 
107.00 
107.83 
104,50 
106,88 
105.21 
108.79 
107,54 
107.15 
106.96 



Table 7. Single Actuation Reproducibility for Lot 

Upright and Inverted Samples, 2500 ppm Water 



Albuterol Sulfate 



Weekl 



Week 2 



Week 3 





Actuation 1 


Actuation 2 


Actuation 1 


Actuation 2 


Actuation 1 


Actuation 2 




(% of 


(%of 


(%of 


(%of 


(%of 


(%of 


on/Can 


Theory) 


Theory) 


Tlieory) 


Theojy) 


Theoiy) 


Theoiy) 


-Up-l 


95.51 


96.18 


93.06 


106.82 


89.02 


98.71 


-TJp-2 


91.40 


98.26 


97.25 


100.72 


91.40 


96.23 


-Up-3 


97.37 


98.65 


99.53 


96.12 


90.59 


103,09 


-Up-4 


95.08 


95.98 


91.04 


103,12 


79.05 


103.87 


i-Up-S 


95.89 


100.90 


104.42 


95.22 


92.35 


100.06 


r-Inv-I 


99.18 


97.61 


98.05 


100.63 


89.50 


104.01 


-Inv-2 


98.00 


99.87 


103.83 


105.87 


87.10 


97.13 


-Iiiv-3 


95.97 


98.53 


99.28 


103.49 


87.53 


96,46 


-Inv-4 


97.42 


97.94 


95.65 


102.85 


88.18 


97.42 


-Inv-5 


100.73 


103.16 


103.08 


105.17 


91.20 


100.93 



Ipratropium Bromide 



Weekl 



Week 2 



Week 3 



Lot /Orientation/Can 



Actuation 1 Actuation 2 Actuation 1 Actuation 2 
(%of (%of (%of (%of 

Theory) Theoiy) Tlieoiy) Theoiy) 



Actuation 1 Actuation 2 
(%of (%of 
Theory) Theoiy) 



>Up-l 
-Up-2 
-Up-3 
-Up-4 
:-Up-5 
>Inv-l 
■Iitv-2 
.Inv-3 
>Iiiv-4 
■fiiv-5 



98.49 
92,51 
99.17 
97,77 
95.55 
98.09 
98.69 
94.24 
97.41 
96.72 



98.44 

100,17 

98,09 

96,62 

98.96 

99.33 

99.38 

101.02 

96.45 

102.32 



99.09 
99.39 
99.57 
95.22 
99.36 
97.88 
103.30 
96.22 
96.90 
102.22 



101.27 

95,11 

95.75 

97.40 

95,79 

100.19 

106.59 

103.06 

100.47 

105.63 



103.15 
103.77 
100,00 
91.87 
102.33 
102.34 
102.82 
100.14 
102.63 
104.23 



103.73 
101.20 
105.30 
109.92 
100.74 
110.94 
109.17 
108.23 
107.16 
110.85 



Dose Uniformity after 6 Hour Delay 



Ten canisters from each lot were tested for uniformity of dose (2 actuations) 
following a 6 hour rest period after priming the canisters. Five canisters 
from each lot were stored upright and five canisters were stored inverted. 
The results for each lot are shown in Tables 8, 9, 10, 11, 12, and 13. The 
albuterol sulfate data from these tables was also compiled and is presented 
graphically in Figures 3. 

For lots testing was discontinued after 

the first week. These lots had exhibited poor single actuation 
reproducibility during the first week of testing. The remaining lots were 
tested through the life of the canister following the patient in use actuation 
protocol. 
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y. Conclusions 

Water contents for all samples were in the expected ranges, although the 
measured results tended to be 100 - 150 ppm below target. 

Single actuation results for lots with approximately 300 to 1000 ppm exhibited 
poor reproducibility between actuations at the beginning of the study, Testing on 
these canisters was discontinued after the first week of the study. Samples with 
1200 ppm of water had only one can at the beginning of the study with poor 
reproducibility. Additional canisters from tliis lot started to exhibit poor 
reproducibility during the third week of the study. Samples with 1500 ppm water 
and 2500 ppm water esxhibited good reproducibility between actuations 
throughout the sUidy. 

Dose uniformity results for all samples were within the expected ranges, with the 
exception of the inherent water inverted samples. These samples had 4 canisters 
out of 5 in excess of 125% of theory for drug delivery through the valve after a 6 
hour pause. This trend was also observed for these canisters during single 
actuation reproducibility testing as well. 

Total can assay results for the lots tested were within the expected range, with the 
exception of one inherent water inverted sample, which sprayed during sample 
preparation, resulting in low results for both albuterol sulfate and ipratropium 
bromide. This testing was added after the protocol was executed to confirm the 
analyte concentrations of the bulk solution in the canisters and that there were no 
losses in the metering chamber during actuation. There is good agreement of 
these results with the measured dose delivered through the valve, confirming that 
there is no loss occurring in the metering chamber during actuation. 



] 



The valve delivery results for all canisters tested were within expected ranges, 
with one excepUon for a canister near the end of the study, which was high and 
could not be explained. Since the value was high, it could not have been the 
result of a sticking valve, which produces low valve deliveries. 
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Figure 2: Single AcUiation Reproducibility with 6 Hour Delay In Use - 

Albuterol Sulfate Results 



i 



t 



125% of Target 



Target 



75% Of Twget 



600 1000 1500 200O 

Water Content (ppm) 



2500 



3000 



• 


Week 1 - 


Upright 


0 


Week 1 - 


Inverted 


■ 


Week2- 


Upright 


a 


Week2- 


Inverted 


A 


Week3- 


Uprtght 


A 


Week3- 


Invarted 



Figure 3 : Uniformity of Dose with 6 Hour Delay In Use Study - 
Albuterol Sulfete Results 



Bespak 6 Hour Single Actuation and Dose through Life 



Purpose; 

The purpose of this protocol is to study the effect of water on single actuation 
reproducibility (SAR) and Dose through life (ca. 200 actuations). Samples were specially 
made to use the same concentrate, but have different water contents. 



Samples: 



AS Testing Number 


Lot Namber 


Target ppm Water 


AS 02-10-7515 




Inherent 


AS 02-10-7516 




800 


AS 02-10-7517 




1000 


AS 02-10-7518 




1200 


AS 02-10-7519 




1500 


AS 02-10-7520 




2500 



Five samples in each orientation (upright & Inverted) will be tested. This will result in a 
total of 60 canisters to be tested. Each canister will be tested according to the sampling 
protocol provided. 

For all methods, calculate sample weights as follows: W2-W1« Sample Weight 
W2 is the canister weight recorded immediately following each test point 
Wl is the canister weight prior to testing (previous time point's W2.) 

Wasting actuations will be performed using the alternate mouthpiece design. A delay of 
no less tiian 2 hours must occur between completion of previous wasting time point and 



initiation of next wasting time point when multiple wasting sessions are required on the 
same day. Firing and shaking to be performed as outlined in the Uniformity of Dose 
procedure for wasting canisters. Do not clean tiie interior of the valve stem following 
wasting. Wasting will be performed per the provided sampling protocol. 

Samples must equilibrate for 6 hours before any Uniformity of Dose sampling can be 
performed. The single actuation reproducibility protocol (SAR) requires that two single 
actuations be collected in separate containers where indicated. Do shake canisters 
between the individual actuations for the SAR protocol. Uniformity of Dose samples 
will be collected per the provided sampling protocol. 

If canisters containing lower levels of water (<1 100 ppm) fail SAR during the first week 
of testing, then they will not be tested for the remainder of the study. Zero hour testing 
may be used to ensure that SAR failures are truly performance related. 

Test Methods: 

(Water) As per the sampling protocol below. 

(Valve Delivery) With the exception that multiple actuations will be used for 
the determinations and multiple samples will be collected for each canister 
according to the sampling plan below. Weights will be recorded at the 
beginning of the study and after each actuation sequence 

(Dose Uniformity) With the exception tiiat samples will be collected after 
allowing tiie cmiisters to sit for 6 hours. Also samples will be collected using a 
single actuation reproducibility (SAR) protocd, which calls for allowing the 
sample to sit for 6 hours them collecting two single actiiations in separate 
containers. Samples will be taken per the protocol below. 



start 


Day 


Actuation Number 


Action 


Friday 


1-5 


Priming 


6-15 


Clearing the Lilet tube 


16-20 


Water Sample 


Monday 


21-24 


Actuate to Waste Beg Day 


25&26 


6hrSAR* 


27-32 


Actuate to Waste after SAR 


Tuesday 


33-36 


Actuate to Waste Beg Day 


37-40 


Actuate to Waste Mid Day 


41-44 


Actuate to Waste End Day 


Wednesday 


45-48 


Actoate to Waste Beg Day 


49&50 


6 hr Dose * 


51-56 


Actuate to Waste after Dose 


Thursday 


57-60 


Actuate to Waste Beg Day 


61-64 


Actuate to Waste Mid Day 


65-68 


Actuate to Waste End Day 


Friday 


69-72 


Actuate to Waste Beg Day 


73-76 


Actuate to Waste Mid Day 


77-80 


Actuate to Waste End Day 



* 6 hrs after actuating to waste 



Middle 


Day 


Actuation Number 


Action 


Monday 


81-84 


Actuate to Waste Beg Day 


85-88 


Actuate to Waste Nfid Day 


89-92 


Actuate to Waste End Day 


Tuesday 


93-96 


Actuate to Waste Beg Day 


97&98 


6hrSAR* 


99-104 


Actuate to Waste after S AR 


Wednesday 


105-108 


Acbiate to Waste Beg Day 


109&112 


Actuate to Waste Mid Day 


113-116 


Actuate to Waste End Day 


Thursday 


117-120 


Actuate to Waste Beg Day 


121&122 


6hrDose * 


123-128 


Actuate to Waste after Dose 


Friday 


129-132 


Actuate to Waste Beg Day 


133-136 


Actuate to Waste Mid Day 


137-140 


Actuate to Waste after S AR 



* 6 hrs after actuating to waste 



End 


Day 


Actuation Number 


Action 


Monday 


141-144 


A<^ate to Waste Beg Day 


145-148 


Actuate to Waste Mid Day 


149-152 


Acftiate to Waste End Day 


Tuesday 


153-156 


Actuate to Waste Beg Day 


157-160 


Acttiate to Waste Mid Day 


161-164 


Acfaiate to Waste End Day 


Wednesday 


165-168 


Actuate to Waste Beg Day 


169&170 


6 hr Dose * 


171-174 


Actuate to Waste aftw Dose 


Thursday 


175-178 


Actuate to Waste Beg Day 


179-182 


Actuate to Waste Mid Day 


183-186 


Actuate to Waste End Day 


Friday 


187-190 


Actuate to Waste Beg Day 


191&192 


6 hr SAR * 


Monday 


193-202 


Clear sample inlet tube 


203-207 


Water -TP-00479 



* 6 hrs after actuating to waste 
Data Reporting: 

Report the data using the Access Database provided. 



